A/T E. MERKL observed in 1954 that differences in -!•"-•-• maturity of cotton plants were related to the kind of insecticide used for insect control but that observed differences in plant behavior were not related to differences in insect activity. This suggested that one or more of the insecticides had some direct action on the cotton plant. Similar reports were received from farmers, from other research and extension workers, and from representatives of the agricultural chemical industry. In 1959 and I960 replicated field experiments were conducted to determine whether certain commercial formulations of methyl parathion (0,0-dimethyl O-/?-nitrophenyl phosphorothioate), toxaphene (chlorinated camphene containing 67-69% chlorine), and DDT (l,l,l-trichloro-2,2-bis(/>-chlorophenyl) ethane) have direct action on the metabolism of the cotton plant. Preliminary reports of this research have been given elsewhere.'
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REVIEW OF LITERATURE
A number of chemical compounds related to methyl parathion have been reported to affect the growth and development of cotton. Mcllrath (19) reported that ethyl parathion (O,0-diethyl O-pnitrophenyl phosphorothioate) caused an increase in the number of lobes per leaf of cotton plants grown in the greenhouse. Fowler (11) observed there were more vegetative branches on cotton plants treated with ethyl parathion than on untreated plants and that there was a corresponding decrease in fruit production. From a study of carbon:nitrogen ratios, he attributed the increase in vegetative development to a direct physiological effect of the insecticide. There was an increase in nitrogen in treated plants which was negatively correlated with sugar content and he considered that this promoted vegetative growth until the C:N balance was restored. Hacskaylo and Ergle (12) 3 Pfrimmer, T. R., and Roark, B. Some effects of chlorinated hydrocarbon and phosphate insecticides on cotton production. Paper presented at the Annual Meeting of the Southeastern Branch, Entomol. Soc. Am., Savannah, Ga. I960.
Pfrimmer, T. R., Roark, B., and Merkl, M. E. Second year's report on effects of insecticides on cotton production. Paper presented at the Annual M'eeting of the Southeastern Branch, Entomol. Soc. of Am., Mobile, Ala. 1961.
Roark, B., Pfrimmer, T. R., and Merkl, M. E. Do our recommended cotton insecticides have direct action on the cotton plant? Proc. 14th Ann. Cotton Improvement Conf., and paper presented at 15th Ann. Cotton Insect Res. and Control Conf., Memphis, Tenn. January 10, 1962. plants grown in nutrient cultures containing low concentrations of schradan (octamethyl pyrophosphoramide) had more vegetative growth than untreated control plants, and that bolls were borne on successively higher fruiting branches with increasing concentrations of schradan. Minton* reported a significant delay in the maturity of the cotton crop when zinophos (O,O-diethyl O-2-pyrazinyl phosphorothioate) was applied to the soil for wilt and nematode control 14 days prior to planting. Hacskaylo and Scales (13) found that cotton plants treated with 0.25 pound guthion (<9,O-dimethyl S-(4-oxo-l,2,3-benzotriazin-3-(4H)-ylmethyl) phosphorodithioate) per acre under insect-free conditions in the greenhouse produced more flowers than untreated plants.
Materials related to methyl parathion are able to participate in plant metabolism under certain conditions. Jansen et al. (15) found that tetraethyl pyrophosphate and other organic phosphate insecticides inhibited acetyl esterase from citrus fruits. Hall (14) treated plants of carnation and tomato with tetraethyl pyrophosphate. High concentrations caused epinasty, chlorosis and necrosis of the growing point with resultant loss of apical dominance. Lower concentrations caused stem elongation, earlier flowering, increased uptake of molecular oxygen and increased the accumulation of inorganic phosphate. Hall postulated that these effects of tetraethyl pyrophosphate at low concentrations were due to enzymatic action, possibly by stimulating the natural synthesis of high energy phosphate. Lord (16) found that the hydrolysis of phenyl acetate by enzymes of bean and mangold leaves was inhibited by spraying plants with ethyl parathion and of bean leaves by spraying with systox (O,O-diethyl S(and 0)-2-(ethylthio)ethyl phosphorothioate).
Methyl parathion was not known to have direct action on plant metabolism before the preliminary reports of our own work. Since then, Brown et al. (5) (l,2,3,4,10,10-hexachloro-6,7-epoxy-l,4,4a,5,6, 7,8,8a-octahydro-l,4 -f»^o-£xo-5,8-dimethanonaphthalene) + DDT or (f) DDT. They also reported other experiments in which they found that neither methyl parathion + DDT, nor toxaphene -fmethyl parathion -\-DDT, nor guthion •+ DDT, nor toxaphene + DDT, nor sevin (l-naphthyl AT-methylcarbamate) + DDT affected treated plants. Beckham and Morgan (3) compared the growth, development, and maturity of cotton plants treated with (a) toxaphene + DDT, (b) methyl parathion + DDT and (c) toxaphene + methyl parathion + DDT. Cotton treated with methyl parathion -f-DDT matured later than cotton treated with toxaphene •+ DDT but this difference was not consistent and they considered that it was not pronounced or of any major importance under their conditions.
